Mechanical loading of chondrocytes embedded in 3D constructs: in vitro methods for assessment of morphological and metabolic response to compressive strain.
Mechanical loading of chondrocytes in 3D constructs has been used to investigate mechanotransduction and its potential for stimulating tissue-engineered cartilage repair. This chapter describes the preparation of 3D agarose or alginate constructs seeded with isolated chondrocytes and specific test rigs for applying gross compressive strain to individual constructs on a confocal microscope or for longer term compression of constructs cultured within an incubator. Experimental methods are described to quantify the level of cell deformation and the elaboration of extracellular matrix. The chapter thus provides an introduction to the experimental techniques used to examine chondrocyte mechanotransduction and downstream cell function.